Abstract. We examine the stability of all families of simple periodic orbits in the potential of the barred galaxy NGC 4314, as calculated by Quillen et al. (1994) using near-infrared photometry in the J, H, and K band. We underline the importance of the \sin" terms of the potential in explaining the observed twisting of the isophotes with respect to the bar major axis and compare the stable periodic orbits found with the structure of the bar of NGC 4314. (1) where m=2,4,6. We calculated orbits in this model (hereafter model \T"), as well as in the potential including only the axisymmetric, cos(2 ) and cos (4 ) terms (hereafter \model C"). In both cases the calculations have been done in a frame rotating with p = 44:96km/s/kpc. This gives a corotation radius r c 70 00 , as proposed by QFG. For the adopted distance D=10 Mpc, this radius corresponds to 3.5 kpc.
1 The Potential Quillen et al. (1994, hearafter QFG) calculated the gravitational potential of the barred galaxy NGC 4314 using near-infrared observations in the J, H and K bands, and approximated it on the z=0 plane by the function: 
where m=2,4,6. We calculated orbits in this model (hereafter model \T"), as well as in the potential including only the axisymmetric, cos(2 ) and cos(4 ) terms (hereafter \model C"). In both cases the calculations have been done in a frame rotating with p = 44:96km/s/kpc. This gives a corotation radius r c 70 00 , as proposed by QFG. For the adopted distance D=10 Mpc, this radius corresponds to 3.5 kpc.
The area of the 1/1 resonance is very close to the center. The orbits we have found in this region do not play a major role in the dynamics of this galaxy. Nevertheless the interconnections of the several families in this area, as well as the evolution of the characteristic at the 2/1 region in model \C", have theoretical interest. A detailed description of these orbits will be given elsewhere (Patsis, Athanassoula and Quillen 1995, in preparation) .
At the 3/1 region we nd, in both models, unstable 3/1 orbits with one side roughly parallel to the bar major axis, and stable 3/1 orbits with one side rougly parallel to the bar minor axis. The former develop loops along the bar minor axis and the later along the bar major axis. For every orbit one has its mirror image with respect to either the bar major or the bar minor axis and puting them together one gets rectangular-like gures with four loops.
At the region of the 4/1 resonance, the orbits of the x 1 family become diamond shaped and develop loops at their ends along the bar major axis. A second branch of this family can be found in lower x's in the (x,E) diagrams in both cases. They have \rectangular" shapes. These orbits have been found also in other barred potentials (Contopoulos and Grosb l 1989; Athanassoula 1992) . In the \T" model, however, the orbits of this branch as the orbits of every family, are asymmetric. The stability curve at this region for model \C" does not level o , but continues upwards, intersects the =1 axis and bifurcates a new asymmetric family. In model \T" the stability index levels o at the 4/1 resonance. The branch with the asymmetric \rectangulars" starts coexisting with x 1 for the same energies as in model \C", but has only a small stable part. If we follow the x 1 family on the corresponding (E,x) diagram, the values of x start decreasing with increasing E values at about the same energy at which the asymmetric family bifurcates in model \C". We note that the stable orbits of the x 1 family in the \decreasing" part do not support the bar all the way to corotation. For increasing energies, the size of their loops, as well as their extension at the left and right size of the bar increases, while the extent of their projection on the y-axis decreases. Thus, if they are able to support some structure in NGC 4314, this has to be sought at the sides and not along the bar of the galaxy.
